The P wave and Psi-loop were derived from coplanar outlines of the contour of seven human atria, including left atrial enlargement, in which it was assumed that the process of depolarization spread in a radial fashion from the sinoatrial node. The "derived" planar projections of the P waves of the standard leads and Psti-loops were similar in relative amplitude and In the analysis to be presented, the atria were considered as two surfaces. One of these consisted of those portions of the free walls of the atria which were visible on the external surface of the heart (free external atrial walls). The remainder of the atria, which included the interatrial septum and those portions of the free walls which were not visible on the external surface of the heart (free internal atrial walls), were considered to form the second surface. Activation was assumed to begin on the free external atrial wall at the anterior margin of the junction of the superior vena cava and the free external wall of the right atrium. This point represents the approximate location of the superior portion or head of the sinoatrial node as described by Keith figure 1 . Figure 1A represents the unopened atria with the point of origin of the activation wave shown at SF. From this point, impulses were considered to pass radially into the free wall of the right atrium spreading parallel with endocardial and epicardial surfaces and simultaneously over the superior portions of that atrium into the interatrial septum. To locate the point of impulse formation relative to the interatrial septum, the section of atrium containing that point was considered to be unfolded into the plane of the interatrial septum as shown in figure lB. In this figure, point S represents the site of impulse formation in relation to the interatrial septum. Since the distance which the activation wave must travel from the point of origin to some portions of the left atrium is shorter via the septum than through the free atrial walls, the point S was also located in relation to the external wall of the left atrium as shown in figure 1C . In this figure the free external atrial walls have been "unfolded" onto a plane surface and the septum has been divided to show the apparent location (S) of the site of origin of impulses which pass into the free wall of the left atrium from the septum. The point F represents the site of origin of impulses which pass directly into the free wall of the right atrium.
INCE an organized conduction system has not been demonstrated in the atria and because of the thinness of atrial muscle, the excitation wave is usually considered to spread through these structures in a simple radial fashion. Such an order of activation is less complex than that occurring in the thicker ventricles with their intricate conduction system and may, therefore, be susceptible to simpler methods of analysis. If a radial spread of activation is considered to occur and if certain assumptions regarding the anatomy of the atria are made, an approximate analysis of the electrocardiographic and vectorcardiographic manifestations of atrial excitation becomes feasible.
METHODS AND MATERIALS
In the analysis to be presented, the atria were considered as two surfaces. One of these consisted of those portions of the free walls of the atria which were visible on the external surface of the heart (free external atrial walls). The remainder of the atria, which included the interatrial septum and those portions of the free walls which were not visible on the external surface of the heart (free internal atrial walls), were considered to form the second surface. Activation was assumed to begin on the free external atrial wall at the anterior margin of the junction of the superior vena cava and the free external wall of the right atrium. This point represents the approximate location of the superior portion or head of the sinoatrial node as described by Keith 3 The latter group interpret their data to indicate that, with the exception of the taenia terminalis region, conduction speed in dog atria was virtually constant. Since the atria were divided into two sections for this analysis, it was necessary to locate the point of origin of the impulse relative to each of these sections as illustrated diagrammatically in figure 1. Figure 1A represents the unopened atria with the point of origin of the activation wave shown at SF. From this point, impulses were considered to pass radially into the free wall of the right atrium spreading parallel with endocardial and epicardial surfaces and simultaneously over the superior portions of that atrium into the interatrial septum. To locate the point of impulse formation relative to the interatrial septum, the section of atrium containing that point was considered to be unfolded into the plane of the interatrial septum as shown in figure lB. In this figure, point S represents the site of impulse formation in relation to the interatrial septum. Since the distance which the activation wave must travel from the point of origin to some portions of the left atrium is shorter via the septum than through the free atrial walls, the point S was also located in relation to the external wall of the left atrium as shown in figure 1C . In this figure the free external atrial walls have been "unfolded" onto a plane surface and the septum has been divided to show the apparent location (S) of the site of origin of impulses which pass into the free wall of the left atrium from the septum. The point F represents the site of origin of impulses which pass directly into the free wall of the right atrium.
The atrial outlines used in this study were reflected from other portions of the atria in two separate segments illustrated in figure 2. They were then completely removed by cutting at their line of junction with the septum. These two segments which represented the major portion of the free atrial walls were then properly oriented in the plane and within the rough outline of their contour obtained on the tracing paper. The septum and free internal walls were then made coplanar and their outline was traced. Although the spatial orientation of the interatrial septum and the free internal atrial walls was complex, it was considered in the specimens studied that the major portion of the septum was perpendicular and the free internal atrial walls were parallel to the frontal plane of the body. A vertical line dividing the septum and free internal atrial walls was drawn on the outline of this surface ( fig. 3C ).
The division of the atria into sections parallel with the frontal plane and with the sagittal plane is illustrated in figure 3 . Figure 3A shows a coplanar outline of the unrolled free external atrial walls and its division into anterior, posterior and lateral portions, and 3B shows the spatial orientation these portions of the atria were considered to have in this study. Figure 3C shows the coplanar outline of the septum and the free internal atrial walls, and figure  3D shows the spatial orientation these portions were assumed to have. figure 4 . Figure   4A shows the outline of the unrolled free external walls of the atria of a normal heart and 4B shows the septum and the free internal atrial walls. The A.
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L Ant. The coplanar outline of one normal atrial specimen was shown in figure 4 . Figure 5A shows the frontal and left sagittal plane projections of the Psi-loop derived from this specimen. The derived P waves are shown in figure 5B , and the electrocardiographically recorded P waves are shown in figure 5C . The figure 6A . Figure 6B shows the frontal and left sagittal plane projections of the PsiS-loop derived from this specimen. The derived P waves are shown in figure 6C , and the electrocardiogram recorded prior to the patient's death is shown in figure 6D . The figure 7A , and the frontal and left sagittal plane projections of the Psti-loop de- rived from this specimen are shown in figure  7B . The frontal and left sagittal plane projections of the spatial vectorcardiogram recorded prior to this patient's death with the equilateral tetrahedral reference system are shown in figure 7C . The orientation, general form and direction of inscription of the derived projec- taneously in pairs prior to the patient's death are shown in figure 7E . The general form and relative amplitudes of the derived waves may be seen to be similar to those of the recorded P waves. It may also be noted that the peak of the P wave in lead III of both the recorded electrocardiogram and the derived waves occurs later than the peak in leads I and II. The temporal relationships of various portions of the derived P waves agree remarkably well with those of the recorded P waves.
DISCUSSION
Because of the limited state of knowledge several assumptions which are known to be only partially correct have been made in this analysis to facilitate the calculations. For example, the treatment of the atria as plane surfaces is an oversimplification. The free walls of the atria visible on the external surface of the heart are actually more nearly oriented in the form of a crescent with no sharp boundaries between anterior, lateral and posterior surfaces. Likewise, the orientation of the septum is more complex and more variable than has been assumed in this study. Thus some portions of the atria which were considered to influence only the form of the frontal plane projection also contribute to the form of the sagittal plane projection of the Psi-loop, and some portions which were considered to influence only the sagittal plane projection influence also the form of the frontal plane projection. Furthermore the superior and inferior surfaces of the atria have not been considered in this study. 
